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Chemistry. — “On the lodides of the Elements of the Nitrogen
Group”. By H. R. Doornposcrr. (Communicated by Prof. P.

vAN RoMBURGH).
(Communicated in the meeting of November 25, 1911),

§ 1. Frequent investigations have been carried out in regard to
the iodides of the elements nitrogen, phosphcrus, arsenic, and antiinony,
but these chiefly concerned the two first elemenis of this group.

So far as nitrogen-iodide is concerned, the question as to the
existence of a free compound of the formula NJ, may now be
answered in a negalive sense.

As the result of the latesl investigations as to this question, such
as those of Crarraway?), Royr®) and Hueor?®), it is well nigh cerlain
that NJ, can exist only in cowmplex molecules with 12, 3, 2 and 1
mols. of NH,, respectively, and then only ai low temperatures.

Of phosphorus, two iodides are known ; according to the literature
on the subject, the di-iodide I°/, m.p. 110° (according o this
research 124°), whose vapour under reduced pressure is said to deposit
mainly PJ, with formation of red phosphorus:

6 PJ, <8 PJ, & P,

farther the “#re-iodide FJ; m.p. 55°—60° which is said to yield a
dissociated vapour, but only al a higher temperature.

With arsenic on the other hand, it is only the compound AsJ,,
which is accepted with absolute certainty, as the stalements®) as (o
As,J, (analogous to the phosphorus compound) must in any case be
considered 1o be of a doubtful nature, particularly so because ArzZRUNI’S
crystal-measurements of these products do not admit of safe conelu-
sions as to the individuality of the supposed compound. Whilst with
the phosphorus, no derivative of the pentavalent element is described,
some statement as lo 4sJ, are found in SLoaN’s paper®). .

Of antimony we find in the first place a compound SbJ; de-
scribed supposed to be isomorphous with BiJ,. Van per Espr®) and
afterwards PenprrTon’) have noticed a compound SbJ, with a melting
poiut of 78°—79°; the exisience thereof has, however, been denied

1) Cgarraway, Nortox, and others, Amer. Chemic. Journ 23, 363, 369 (1900);
24, 138, 159, 818, 331 (1900).

2) Rurr, Ber. d.d. Chem. Ges. 38, 2025 (1900).

8) Hugor, Ann. de Chim. et Phys. (7), 2L, 5 (1900).

4 Bauseretr ond Puiuer, Ber. d d. Chem. Ges. 14, 2644 (1881).

§) Sroan, Chem. News, 46, 194 (1882).

6 Van prr Eser, Arch., Pharm. (2), 117, 115 (1864).

7) Penoreron, Chem. News. 48, 97. (1884).
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by Mac Ivor"), in whose opinion only one compound, namely SbJ
can exist,

This incompleteness of the siatements in the literatmre coupled
with the experiences gained by EeeINk?*) with the chlorine-derivatives
of the analogous dismuth, and the suspicion that a two-layer formation
might occur also here as a confusing complication, caused Prof. Jarezr
to suggest to me to investigate some of the disputable questions. We
may, therefore, state briefly in this paper the results obtained in the
study of the binary systems: As + o/ and Sb - J, also of those of
AsJ, + PJ,, Sbd, - PJ, and of AsJ, + SbJ,. Further details will

be communicated later in a dissertation now in liand.

§ 2. Antimony and Iodine. The binary molten mixtures investigated,
were prepared from ShJ, sublimed in a CO,-current, with the aid of
Sb or J,. The fusion, in order to avoid loss of iodine by volatilisation,
took place in the case of mixtures rich in S), in evacuated and
afterwards sealed glass tubes. With 'the mixtures very rich in ,Sb
the cooling- and heating-curves were also recorded in closed apparatus.
In the tables are found, besides the actual temperaturereadings, also
the corrected ones; the thermometers were compared with a certi-
ficated normal thermometer. By way of comparison, the solidifying-
and the melting-points are given side by side, s0 as to point out
the difference between'‘the results of cooling- and heating-experiments.
On account of the rapid selling in of the equihbrium, and the want
of an appreciable undercooling, these differences are not Jarge in
this system.

From these determinations it is shown, that when the binary molten
mixtures solidify, .Sb and J form only one compound, namely So.J, .
This compound has a sharp melting-point of 170°.8 C. It does not
mix peveeptibly with antimony; if more antimony is added than
corresponds with the composition Sb/;, the melt separates into two
liquid layers of which the upper one differs but exceedingly little
in composition from SbJ,, whilst the lower one has the composition
71.6 at °/, Sb and 28.4 at °/, J, as proved by repeated analysis of
suddenly cooled mixtures. The transition-temperature is 169° C.; at
that temperaiure the liquid with 28.4°/; of J, will, with deposition
of Sh, form the layer whose composition practically does not differ
from SbJ,. As the eutecticum then following between that resulting
layer and puve SbJ, practically coincides with 75°/, of J, the inter-

1) Mac Ivor, Journ. Ghem. Soc. 29, 828 (1876); Chem. News. 86, 223,

%) Egang, Zeits. f. phys. Chem. 64, 449 (1908).
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Binary melting-point-line of Sb -+ J.

oy weigh | dobyatoms | O%seried, | Corected, | Duration
of the effect
so | 7l se| 7 | S| mp. | Sme| mp | inseconds.
point. point.
wo. | 0. |[100. | o. | 630° — 632° — —
89.5| 10.5]] 90. 10. 1634 165.8 166.5 168.9 130
79.1| 20.9]| 80. 20. 164.15 - 167.25 — 230
5. | 25, 76. | 24. | 1658 167.2 169.05] 170.48 330
70.91 29.1{ T72. 28. 165.9 167.2 169.0 170.3 380
58.7] 41.3| 60. 40, 1655 167. 168.5 170.15 500
48.6( 51.4| 50. 50. 165.45 167.1 168.6 170.25 580
38.7| 61.3| 40. 60. 165.5 166. 168.45| 168.95 630
28.9( 7L.1] 30. 70. 165.2 166.8 168.1 169.7 780
24.0] 76.0} 25. 5. 167.1 167.6 1703 170.8 —
End solidi- End solidi-
fying point. fying point.
23.4( 76.64 24.4| 75.6|( 160.8 1.9 164.4 18.7 300
22,71 71.3]|| 23.6| 76.4} 154.95 79.2 158.35 19.75 420
20.5) 79.51 21.5| 78.5]| 1448 79.4 147, 79.7 740
18.8| 81.2]|| 19.6| 80.4| 1328 79.8 134.25 80.2 1040
16.5| 83.2| 17.3| 82.7|| 116. 79.25 1177 80.15 1220
14.2| 85.8)f 14.9] 85.1|| 95.3 79.3 96.55 80.2 1500
12.4| 87.6]] 13.0) 87.0) 8355 +79.38 84.45 80.25 1520
11.3] 88.7| 11.8] 88.2] 79 79.25 79 85 801 1700
10.71 89.3( 11.2] 88.8} 8l.1 79.25 82.0 80.15 1480
7.9 92.1 8.3| 91.7|| 91.85 79.45 92,85 80.2 1080
4.3] 95.7 4.5] 95.5) 1024 8.3 || 10375 79.15 720
0.9 99.1 1.0] 99.0(| 1108 76.85 111.8 i 210
0. [100. || 0. ]100. || 1121 — 11335  — —

vals superpose each other. Hence, the abnormal course of the time line.

The melting point of jodine (113°.3 C.) is lowered by addition of
SbJ, and the eutectic point appears to lie at 80°C. and a content
of 88.2 at. °/, of iodine. From the fact that the euteclic separation
is found quite close to the vicinily of the pure iodine, it follows,
that a nolable formation of solid solutions does not occur; the same
is true- for- the mixtures in the immediate vicinity of the SbJ,. The



composition of the mixtures SO/, 4./, was each time determined
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by direct analysis, after recording the cooling-curve.

The value for the heat of fusion of pure iodine is, according to
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an old statement of Persox (Jahresberichte 1847)11.7 calories. From
this we find for the molecular frcezing-point-constant: 253°.2 C,
TomierMars (Journ. de Chim. phys. 4 (1906) 171) found a value of
252°.13 C. When this value is accepted we find, for the depression
of the melting-point of the iodine by added SbJ,, amounts’ which
agree well with the temperature on the branch of the melting-point-
line at the J-side.

TRt £ o, St o
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Binary melting-point-line of As 4 J.

Duration of the

% by %o Observed Temp. Corr. Temp. ?iec?lciﬂlﬁggl}gi

weight || by atoms . a same number
) of atoms)
. Initial so-| End soli- ||Initial so-| End soli-|| Of of

As | J || 4s | J | lidifying | difying || lidifying | difying ||lowest| highest
- point point point point |ltemp. | temp.
100 | 0 {100 | O —_ — — —
84.2)15.8//90 |10 — — — 117.3 150 —
70.3(29.7(l80 |20 120.2 — 122.5 120.5 200 90
68.0132.0](78.2{21.8]] 125.0 116.7 127.8 118.9 300 60
57.9(42.1(|70 |30 128.9 116.8 131.5 119.1 290 90
47.0{53.03/60 |40 130.8 117.4 133.5 119.7 380 200
37:1(62.91150 {50 132.2 117.4 134.9 119.7 380 290
28.2171.8)|40 |60 132.0 117.17 134.7 120.0 480 370
22.8177.2|33.33(66.67|| 130.2 117.8 132.9 120.1 540 310
22.5|71.5{33.0|67.0|| 131.6 117.3 124.6 119.8 530 400
21.8(78.21132.0168.0( 134.0 117.3 136.8 119.6 485 490
21.0179.01{/31.0|69.0| 133.7 117.0 136.5 119.3 480 —
20.2(79.8(/30.0|70.0|| 128.4 118.4 131.1 120.7 600 —_
19.0(81.0({28.5|71.5(| 119.56 119.2 121.8 121.5 1100 —_
18.3(81.71(27.5({72.5, 126.4 118.8 128.9 121.2 640 -
17.2]82.8]/26.0/74.0| 134.8 112.2 137.6° | 114.3 160 —
16.45|83.55(|25 |75 138.1 —_ 140.75 — — ~
16.3|83.7(/24.8|75.2|| 137.2 70.4 139.9 1.1 70 —
15.0184.11(24.2{75.8{ 132.5 12.2 134.9 72.9 '; 250 —
13.2|86.8((20.5{79.5| 109.7 71.8 111.4 72.4 740 —_
90.4]90.6(|14.9/85.1% 179.5 2.2 80.3 72.9 || 1380 —
8.9(91.21/14.1(85.9 13 73 13.75 13.75 || 1500 —
7.8192.2(/12.5|87.5 75.8 2 6.6 72.75 || 1420 —_
6.2]93.8)/10 |90 86.3 71.8 81.2 2.5 | 1220 —_
3.0/97.0)] 5 |9 101.3 71.3 102.6 72.0 850 —_
0.3{99.7|] 0.5[99.5| 110.0 68.0 111,78 —_ 110 —
0 |100 0 {100 112.1 - 113.3 — — -—
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Reversely, as SbJ, is not or bnt liltle dissociated in the molten mass,
and assuming that iodine dissolves therein as moleculesof J,, we can
calculate for the molecular heat of fusion of SbJ,: 11 calories; itis,
therefore about equal to that of iodine itself and & hecomes here 357° C.

The melting temperature of 79°C. found by Penpreron for Sh/,
answers to the eutectic iemperaiure and a composition of about
88.2 at. °/, of iodine. In this way nothing is noticed of a compound
SbJ, or a compound Sb,J/, .

I have also carried out experiments to ascertain, whether any of
these compounds might perhaps form at a lower (emperature, for
instance in strong FHJ-solutions, or as a double-iodide such as are
known of SbJ, and (NH,)J, BaJ, and RbJ*'). Up till the present
we have not succeeded in obiaining_such compounds which would
confirm the existence of the supposed iodides.

§ 3. Arsenic and Jodine. In a manner analogous to that given

150° ’.‘ Y i’
1
()
. ‘: Hm-'f .
140 { e
H ,35{:; !
130 } TR , 130°
J, 12058 s
120° o T {20
p Iy
\J—-\\_L_ e ﬂ '30
: R i I
114 o
fon® 100°
70” ) zio"
o
80” _I'l'g .2, a°
70° tidd zzlr °
Nl
c A
bo \/, bo®
Asj3,
)
&'l P 5
O (020 340 52 (o qp Bo qo0 ko
As

1) WHEELER, Zeits, f. anorg. Chem. 5. 253. (1894).
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for the binary liquids of S) 4 ./, the sysiem As -+ J has also been
investigated. The resulis are found in the subjoined table.

From these figures which are represented graphically in fig. 2, it
follows that there is first of all a compound 4s J, stable at its melting
point, and that this system exhibits in the main ths peculiarities of
the system Sb -4 J. The compound As.J, melts at 140°,7 and is
apparently but little dissoriated in the liguid. Secondly, on closer
examination of the eventual possibililies, there is no other possible
interpretation of the data obltained but this one: from one of the
two liquid layers a compound A4s, J, is deposiled which, therefore,
has no real melting-point, bul welts at 135°—136° to a complex of
iwo non-miscible liquids. The one layer has a composition which
corresponds nearly to that of 4s,J,, but contains a little more iodine.
As the mean of various analyses (the ./-determinations as Ay J and
the As-determinations according to Lhe method of Goocr and Morgris ?)
the composition of the upper layer was found to be: 79,4°/, of o
and 21,6°/, of As, or in at. °/ : 69.5 J and 30.5 4s; the lower
layer has a more varying composition so that the arsenic-content
(70.8°/, by weight) is certainly a little too high. The temperature of
the eutecticum at the arsenic-side hardly differs from that of the first
eutecticum, so that it looks as if the eutectic temperature proceeds
from 125° further lowards the arsenic-side.

Although the whole construction of the diagram already points
to the occurrence of a binary compound in composilions which are
situated within the sphere of the two liquid layers, there are still
more arguments in favour of the existence of 4s,/,. First of all
the plainly perceptible heat-effects which occur in mixiures in the
vicinity of 66—68 at. °/, of J and which appear in the figure as
an apparent increase of the two-layer {emperature: 135°5. The
course of the time-lines also confirms distinculy the above two
explanations and makes the impression that we arve dealing here
again with a superposition of two time-effects.

It admits, moreover, of no doubt that the compound looked upon
till now as As,/, has really been nothing else bui the upper layer
present at 135°5. According lo Bamsiresr and Pnruee a compound
AsJ, is formed on melting 1 part of arsenic and 2 parts of iodine
at 230° in sealed {ubes for 7 or 8 hours. They slate that “super-
fluous arsenic” is deposited in the tubes. On repeating their experi-
ments, it appeared to wus, that the product of fusion contained
79,78°/, of J and in a second experiment 79,52°/,. As AsJ,

}) GoocH and Morris, Zeits. f. anorg. Chem. 25, 227 (1900).
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requires 77,20 °/, and AsJ, 83,35°/, of iodine, the composition of
the product lies between that of ds,J, and AsJ,.

Afterwards we have tried, like B.and P. to obtain from the fused
mass a compound As./, by means of carbon-disulphide.

Working in an atmosphere of C(,, -arsenic seemed to deposit;
the solution exhibited definite colour-differences with these of pure
AsJ,, which compound on boiling with CS, always communicates
a violet colour to the condensed liquid (owing to iodine split off.)
The lignid was filtered, cooled in a (CO,-atmosphere with ice and
salt and the crystals deposited were carefully dried at 50° in a
CO,-atmosphere. The analysis gave: 80,11 and 80,63 °/, of iodine.
These analyses prove that those otherwise homogeneous, crystals
contain more As than As/, itself. These experiments were now
repeated with fusions which contained more As to start with, in the
hope to obtain perhaps in tlis way, by extraction with CS,, crystals
which contain still more A4s than the above named. I succeeded
indeed in finding an arsenic-content of 19,23 °/, and 19,58 °/,. The
solution was cherry-red, the crystals were dark red, and thevefore,
of a different colour from (hose of As/,.

A mixtare of A4s/, with much finely powdered As was now
boiled a long time with xylene (138°) in a current of CO,. The
filtered hquid was cooled rapidly, the mother-liquor evaporated in
vacuo and the residue analysed. Found: 81.86 °/,, therefore again
more As than corresponds with AsJ,. This experiment proves plainly
that a solution of AsJ, may take up a certain amount of A4s (other-
wise insoluble in the solvent) to form a product containing more
As than AsJ/,.

Previously, when recrystallising AsJ/; from ioluene, it had been
found that the product obtained always contained more 4s than
corresponds with the normal composition.

In diverse experiments were found: 83.16 °/,, 83.33°/,, 83.05°/,
of .J; after a single recryslallisation was found: 83.02 °/,, after a
double recrystallisation 83.2 °/,, afler a third time 82.77°/, of J.
Pure s/, can only be obfained, when the substance is recrystallised
from toluene, containing iodine. When subliming 4sJ; in a current
of CO, we also noticed an elimination of iodine, so that As./; belongs
1o those compounds which very readily dissociate, when in the state
of vapour. From the ‘melling diagram it would just appear that, at
any rate in the fused AsJ,, bul comparatively little dissociation occurs.

Consequently we may well assume that a dissociation-equilibrium
is present, expressed for instance by 2 AsJ, 2 4s,J, -+ J,; and also
that in the liquids, in which 4sJ, has been brought together with
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As, according to: 8 AsJ, + As, 226 As,J,,—6 As,J, may be formed
from 8 AsJ, and As, which latter reaction would then dominate the
sitnation in the upper layer of the melt ivhen heat is being abstracted.
Up to the present I have not suncceeded in obtaining the compound
in a pure condition; but that it does exist can, in my opinion, no
longer be doubted.

*§ 4. Finally, we have collected dala o ascertain the belhaviour
of Asf, and SbJ,, of AsJ, and PJ,, also that of Sb/, and P,
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Binary melting-poimt-line of AsJ, 4 SbJ, (fig. 3).

Composition. Ifnyllt:g ?g};ﬁ' End mp. g'?ggsggiﬂ-. Initial mp.
"o by weight - mol. (corrected). (corrected).

Aslz Asls

0 0 1703 170.8 - -
23.3 2 154075 156.5 149 -
47.6 50 139.6 140.5 136 135
60.3 62.5 135.9 138.6 135.5 135
66.9 69 135,85 138.4 185.5 135
73.2 15 136,35 " 139.1 135 134
86.4 81.5 182.2 140.1 137 135.5
100.- 100.- 140,75 — - -

-10 -
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Binary melting-point-line of AsJ, + PJ, (fig. 4).

C(;Ln%%&él}?n Composition Observed Temp. Observed Temp. Duration in
weight in mol. *Jo Calsg&&nggg on
PJs | As)s || Pl; | Aslg | Initial | Effect | 50500 | qoitiar | Efect | ¢ st Same nutn ber
o (o]
0 100 0 100 138.4 — 141.5 —_ Y —
9.0 91.0 9.9 90.1j 134.3 — |ca, 130°|| 137.1 —  |cal32.5 —
12.8] 87.2]] 14.0[ 86.0) 132.1 — Jca. 125°| 134.9 —  ca.127 - 7
16.8| 83.2|| 18.3| 81.7| 129.5 68.5 — 132.2 69.1 — 20
18.5| T1.5]| 20.1| 79.9| 128.1 69.8 — 130.8 0.5 — 30
34.6 65.4|| 36.9] 63.1)| 116.7 1.0 — 119.0 .1 — 110
45.6| 54.4| 48.1] 51.9|| 108.0 71.6 — 109.9 72.3 — 140
63.5| 36.5 65.8 34.2 92.1 73.0 - 93.4 3.7 — 250
76.4| 23.6/| 178.2 21.8| 7T1.4 72,3 |ca. 70 78.2 13.0 |ca. 70.7 240
8n.7| 19.3|| 82.2| 17.8) 72.7 — ., |ca. 66 13.4 — Ica. 66.5 —
84.6| 15.4|| 85.8 14.2| 70.2 — |ca. 65 70.9 — |ca. 65.5 —
87.0/ 13.0|| 88.1| 11.9|| 68.1 — |ca. 64 68.75| — |ca. 64.5 —
92.2| 17.8| 92.9] 1T.1f| 64.9 — |ca. 62 65.5 — |[ca. 62.5 —
100.-] 0.-|| 100.-| O 60.4 — — 61.0 — — —

TP wer m— ot
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in regard to each other. The results of the determination of the
binary melting-point-lines are represenied in the subjoined tables
and in the fig. 3, 4, and 5.

Binary melting-point-line of SbJ, + PJ, (fig. 5).

A
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Duration of

Composition in Composition in Observed Observed the second

/o by weight Mol. %, Temperature. | Temperature. effectin sec.

(calculated

PJ; Sb J3 PJ; SbJs solllmtf%g suh%?g'mg sollnilllfl;llng solEI':g'mg gﬁl‘f?besran(lj’

point point point point mols).

0 100 0 100 167.1 — | 170.3 — —
2.7 97.3 3.2 96.8 | 164.3 — | 168.0 —_ —
8.6 | .91.4 10.3 89.7 | 159.1 | 52.8 | 162.55]| 53.25 100
10.1 89.9 12.1 81.9 | 157.7 | 52.5 | 161.5 | 52.95 —
35.1 64.9 39.7 60.3 | 135.4 | 55.85 | 138.05 ) 56.3 360
60.4 39.6 65.0 35.0 | 108.2 | 55.85 | 110.15] 56.3 740
83.3 16.7 85.9 4.1 57.9 | 85.7 58.35 | 56.15 900
92.2 1.8 93.5 6.5 — | 57.2 57.65 920
100 0 100 0 60.4 — 61.0 — —

Fig. 4 needs no further comment: P.J, and As/, form an isodi-
morphous miaing series, with a transition-poini at 73°.5 C.
The liquid coexisting with both mixed crystals, conlains about
82 mol. °, PJ,, whereas the two mixed crystals have at that tempe-

-12 -
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rature a composition of about 75 mol. °/, of PJ, and 18 mol. ¢/, of
PJ,, respectively; the solidus-line at the side of the 4s/, is so
steep, that only a few points could be indicated with some degree
of accuracy.

The crystallographic measurements of PJ, and A4sJ; left, up to
the present, some doubt as to the isomorphism of the two compounds.
According to Norpmnsksorp !) PJ, is hexagonal (or trigonal ?) with
a:c=1:1, 1009 with {0001} and {1010}, when recrystallised from
CS,, or with {1010}, {0001} and {1012} from the melt; twins accord-
ing to {1122}

On the other hand, A4sJ,, acrording to FrizDLANDER 2), is trigonal
with a:¢=1,2998 with base {211}, {110}, 411} and complete cleavage
- parallel {111}. -

These data indeed do not lead without further confirmation to
the assumption of an isomorphism. The melting-experiments now
prove, that A4s/, and PJ, do possess indeed a different symmetry ;
it is not improbable that each of the compounds still exhibils a meta-
stable modification, which corresponds with the more stable form of
the other substance.

The case represented in fig. 3 (4J, -I- ShJ,) also leaves but little
doubt. We have here an isomorphous mixing series with a minimal
-temperature.

8bJ, ?) is trimorphous; the rhombic (yellowish-green) as well as the
monoclinic (greenish-yellow) modification, are however metastable,
monotropous forms are only obtainable under very particular con-
ditions. On the other hand, the mixed crystals are trigonal and coloured
red, just like the more sluble, trigonal, red modification of Sb./;.

The trigonal SbJ, shows {111}, {100} and {110}; the angles found
by Cooxz, are, however, not correct as shown by Nuert (Rivista di
Min. Crist. Ital. Padua 9. 43. (1891)). For the angle « he finds 50°40’
whilst that for 4sJ, was determined as 51°20’.

All this, in connection with the melting-point-line found, points
sufficiently to an actvally existing isomorphism between the two
compounds.

The case of fig. 5 (SbJ, + PJ,) points to an ordinary mixing
series with an eutectic temperature at 56°.

Whereas in the case of PJ; and A4sJ;, there was alveady present
an uninterupled mixing series with a large hiatus, the miscibility in

1) NorDENSKJIOLD, Z. f. Krist. 8, 214 (1897).
%) PriepLANDER, Bibang K. Svenska Vel. Acad. Stockholm (1874),
8) CoorEk, Proc. Amer. Acad. 13. 74. (1877); Abstract Z. f. Krist. 2, 634,

-13 -
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the case of PJ, and ShJ, has completely disappeared, or al least
been limited to concentrations in immediate proximity to the axes.
All this is systematically connected with the stleadily increasing

distance belween (he elements phosphorus, arsenic, and antimony,
in regard to each other. -

November, 1911. Inorg. Chem. Iab. University.
Groningen.
Physics. — “The Thermomagnetic Properties of HElements” By

Mr. Morris Owsn. (Communicated by Prof. H. E. J. G. pu Bos).

A short account was given in a recent communication?') of expe-
rimenis upon_ 43 elements at ordinary and high temperatuves. Tle
present investigation was undertaken with the idea of increasing the
number of elements to be experimented upon, and also of finding
the effects of low temperatures upon the magnetic susceptibility.

L. Bzperimental Arrangement.

This has already been described in delail. It is only necessary
here 1o mention thai the method of Curis and previous investigators
was employed with one exceplion, viz. thai the investigated substance
was not placed at that point of the magnetic field where Py 02;/0y
is a maximum.?) This was due (o the faci that about this point the
field-variation can be quite considerable, especially in the case of a
substance of comparatively somewhat large dimensions. In fixing on
a point at which te work al more stress was laid upon the
altainment of a maximum field, because the iron impurities then exert
a proportionally smaller detrimental influence.

Three differeni adjusiments of the apparatus were employed differing
only in tbe length and thickness of the suspending silver wire of
the torsion- balance, and the inclination of ihe axes and the distance
zmpzu'l' of the two cores of the electromagnetl. The latest large type
model of the pu Boms eclectromagnet, recently described in these
Proceedings, was placed at my disposal. The whole arrangement
for ordinary temperature work was much move sensitive than any
used previously.

The sensiliveness of the torsion balance could be varied: the
directive force per unil degree torsion was measured in the ordinary
way by means ol applied additional momenis of inertia.

1) H. pu Bots and K. Howps, These Proc. XII p. 596.
3) K. Hoxpa, Aon. d. Physik 82, p. 1097, 1910, Fig. 1.

43
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